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[^S2J ScrSiJ] Liquid crystal display device and method for driving 

the same 
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SM^Hr 4^r^ =e^ol^-i-4, av 7 ] ow^ sfl^^ TijolB ^-^1 

9l7}t}^ TflolH =efol^s.4 ( ^^-o) A^ CfS- 27fl oJ#o} 

S>ir 27fl cj)o|Ei »fl4i#-a- 3E.tf"*H >^^Ij1", £ ^°fl ^ ^1^1" 

211 °1 t^^^t Aj^Efl o.^a. E j ^"Kg, 1=1*11 C-flolEil- Zf- . ii _E.a}-o] 

£**Hr Ej-'ol^-saH*^-*-'^]* ^^#efl°l ^#<H] 5^1, 

^■^6) A-^ Cfs 2 7fl o]Aj-o] #S}A0^^ #.aj*)-fe ^71 Z^S] #S)A}Jr 

#71*1*1 C-flojEll; *H= HL^r R, G, Bts ^-t>sH *lS 4€- 01 

. .- '„.:•-- - -. 

- " 22-1 - . - - . - 



OJ \*£ cj-^#3l°l ^ ^ a {Liquid crystal display device and 

method for driving the same} 

£ 2^ ^2fl 7]#oll Uj-g. C^^l-Eflo] 

£-5^ o}-E- cl^eflo] #*j<4 %aj-fr ^^7} ^tr ^o] 

SI'S 2] ^JlJf-g-ofl rfltr -¥-^^ £tg 
41 : ^ 21) ^ . . . 43 : Z.Qo]v\ 

~ 45 ol B ^2r°H; - • 47 : Ef o) ni ^Hf-^ - / 

22-2 - -. . 



EMI (Electromagnetic interference)^ ^r^r 

Z}.^ #*>7l7]S] Al-g-o] ^^^0.5. #7>$-3|- C^^l^ 7]#-2f «K£;Nl 

if- ^^V^T ^i^-S- a l**fl ^^^7.>7l7lSl Aj-Jr _2_.§^, o)*\] -f- 

^ofl ^jSfl^ ^(Biological hazard)^- ^Hfltr^r. 

o'l^r-^ EMIfe # *N Ej^-felH 7j 

7HJ- ^9.* r 7fl £*K^H« ' ^i*H7lfe Jl^iLS. ^-g-*rtRr . EMI 

^.S]^, TFT-LCD^ ^71 <2«^#ofl i#4)*Hr i$H^*r 

S TFTdhin Fil.m Transistor)* °l**Rr- 

" - #"^\ TFT-LCD^ £ m vWG 6 ], ^ 4^ ^H«^^>K : 

5*^ ^ -fr^l 7|t(D4, ^ el (Color Filter)7V ^^5]<H 

« o.'^ 7l^r(2) "a].oH1 °4^ (3)* ^SJ*H, A o v 7l -^71 tfflt-aT-M* °1 



r -8-*Hr 3M1 ^*fl <8#Jl4# «1#^*>°14. 

olsf ^ TFT-LCD^ 4i«l #<^°1 <#JL*r°i ^l^^l 

5. *i*M*l ^-f?-» oj^ji oii=. CRT (Cathode Ray Tube)* *r Sl^ *Hltfl 

c]^#Eflol ^fS. Z}-# i£j7 olcf. 

H 51*1 € 44 £°1, A <M si--?- -B-2J 7]Jflr(l) #°fl^r TFT <H eflo] (4)7]. 
#-*f -frel 71^(2) .^]^ #^ D HH^^(5) ^ ^4 4^(6) ^.B]Jl * 
##^-(7) g H)l^(8)ol ^€4. 

#71 «H?- -H-e] 7l*(l)3|. #-*f -B-Sl 7lt(2)^ °ll#Al ^ 

^1^^1(9)^1 ^«fl. ^-^M. PCB(IO) #S) 5.(11)^ TCPCTape Carrier 

Package)(12)* -f-*fl «F?- -frBj 714(1)^ 5U4. 

ol<4 «5"^SAl#^l^ Efo]n ol ^ B ^o||Ai |"*|*«Mr CflolEl ;#3}(DCLK) 

-.°l*h. ^^.S^-fr #efl 71#<H1 4€- 4^*3M #*1* ^ 

3*rfc 4-S-4 £4. " r 

3E. 2^ ^sfl 7l^oll 4^- ofl^ cl^efo] #*]^ ^ £ o]cf. , 

JE 2<>fl £Al^ uj-s>f ^o] ; caw 3^(21)4, #7j ^ ^(21)^ e^eI 

^Jlt .?!7r*rfe ^ =e^ol^(23)*4, #7l ^ 4^(21)5. *MH. 

.<dn&h X] °1B .H.4°lWj (25)1-4, #71 ii ^;7flo}M H^-ofulft >(|.ol^7l . 

JL(DCLK)4 ^*l!i c-flolEl* «J-o>. #^^1J:(CLK)# ^-frJL, #71 #^^S(CLK-)^1 ;_ 



• 



°i7l>H. ^"7) Efoloj fiBl-¥-(27)^ A]^EflO.S.«E-| C]^l^ DflolE-1 

# t\\o]B\ H^(DB:Data Bus)# -f-*fl 4 i= e^l ul (23)1-3. tt*\-JL, -§-*H 

zj- ii =-efolnl(23)S #^JL(CLK)» ^^cf. 

^•7) 3fl 1 i(21)-ar Tfl olB -=B]- 0 lH-(25) ^ ii = S}o] (23) ^] aflo^ 

°fl ^i^sflol^, m^]- afl^S]^ 44^3 Tfl o] H ^ 5fo] 

#32f, #7] Zj- 7l]o)E ej-ol^ cflo|E-l EKl^ 5L^> H fl *] 31*1 ^1 

#7] ^B3M^Ei±r -H-e] 7l^r ^Hl ^€ 7flo]e ^j^, #7] TlHB 
^Hl ^71 #°fl 4i^/i=efl<y €^--2-3 

^7] ■ cefl.o] *J^g- ^ofl^. ii5j-o| ^^S)nf, AJ.7I ^JiBVofl ^ 

4. ' 

.fe _^|7l= 014,^ ;*'^o.ST XGA-g- ^^-■•dti.H :^l^(23)^- 87fl - 
^S.71- IL^-SM, 711 °1B £LSf°l»l(25)^ 3711 ^3E7> .fl-T^cK 

^-71 'S.e}-ol 131(23)^- Efol^ 1 ^H#-¥-(27)ofl^i ^7>£}^ #§^Jl(CLK) 

" .22-5 - " ' 



-°\] *7]£]c>| A o v 7 ] ojj^ 3 )] ^(2i) o] dlolEl e]-oio.s. R, G, B c)]o)e\^- o] 7 y^. 

#7] E)-o]ni fJHt-^-(27)^r A o V 7l =e^-oltH(23) ^ 71]o]e 

= ii}-o]«K25)-§: ^-g^l7|7] ^*fi €-S-tlr A°]^3L^ Al^Efl(oj.£ 

^1)0.5.-^ ^^w>o. uflo]E^# ^-71 #^^ls(CLK)^ 2]-ol^i ofl*](R ising edge) 
Hfo]o o iofl^ # 7 | =e1-ol^(23)S..^-^-*> c f. • 

£ 3<H| u]-^ ^-o), E]-oln o i ^^^(27)^ #^^1J1(CLK)^ eM 

^1 ofl*j EH D <HH R, G, B ^1^]^ Cllo]Eil- ^ ^o]u)( 2 3)3- ^^}JL, °H] 

^.e|-o)tH(23)^^l^ ^H^i ^#%(Samplingh) Bfo) nj o] sj-o] 

oll^l Et-olnlo]]^ oj-f-O^ 7^ O-ofl^ ^j-7] Efojnl fiH#^-(27)^ #^Jl(CLK)^ 

€^ ^(Falling edge) ^°l n <HW 4^ .E. EH ^(22)^ - . 

o]^, #7j ii =efolt^(23) V-HH djolEll- of^ZL Ci|o)E]S 

dti -E-el-oltHs ^^-s]^ #3] DiMEl tH'^ofl i^-caj-oTHi 

- - - 22-6 • - ' - . , 



*i-?f-7> iH]^ ^yl^s]* f7b|7]^ *J--g-th=k 

^Htl #3^1 J** A]~g-*}.a} cfolEil- "J^lfe EMI ^ 

^Aj^ S^V^ r^^l-Sflol 5^ ^ Cl^Eflol ^]ofl flo^, AJ-7] oj}^ ^ 

^|^2}', AJ-71 Efo)nl ^Sl^M # ^ £l ^ C-flojEl* ^ JELEfo]^ 

^^1-^ .271] ©l^s) . D|]olE| tH^## ^^IJL, ^^ofl tc)-^ ofl^ ^ 



^71- ^a o Vo] A-) Cf^- 27fl ol^Vo^ ^Sfol^S. #^sfj7 ( cflo]Ei 

^ Aj-y) Z^S} l-gjAl^o)} ^71 A] ^ A^ CfS. c]lo)Ei Hj if -f-sfl 

Ccj-efA^ , Efolnl ^^-ojtHS tfl o] 7]- -g-A). E}- 

5 ^ wv^o) ofl^ ^^S-eflo] ^)oj zp.^Mg.g. A|^^- 7 | ^ Ef o] ^o] cf . 

£ 4°fl 51 Alt_V «I3 3^#3l°],#*lV ^ *H- 

^(4l)u2f, oflpg 3fl\|(4i)3. cflolel -a1^# ^l7Hm ^7flS] ±* c^ol^(43)-i. 
Hf, Aj-7] oj}^ 31)^(41)51 711 °)H <?l7l-sl-^ 4^711 51' 7l]olE 

£2}o]Hj(45)t3f, AliEfl(nl£Al)0.5.^-El Cfl E]. #^Al^ (DCLK ) ^ R> G, B ^ 

^1^ cflolE-11- ^^JL, ^7} 711 °1S = el-oltH(45) ^ — 2}-°] *H (43) # . °1 . 

si-71 ^ Aft . ^ ^ - W >fl i. *fl. 2 

S^a]^(CLK1)(CLK2)# #3*Rr 3-°l D J ^S*^(47)S .^5]°}. a> 7 i e^o^i 
^V^.«.( 47 ).Sl- zl- 4^ ^^0101(43)^ ^71 ^1 1 #^A|^(-CLKl)oll -g-7l£lol ^ 

22-8 ■ ' ■* ' 



^1 2 #^Jl(CLK2Hl -^7lS]cH c)*]ig cfloleil- z\ =£|-o]iH(43)S 
^ A) 2 t^(DB2)7|- <3££l<H 51 cf. 

^7^, a o v 7] ^ x ciHEl tH^(DBl)^ *^*)| ^^s. o]7f^ R, G, B ^ 
i#3M cflojEil- ^t}jL, afl 2 HHe| tHi(DB2)^ *hr»l*ll ^J(Pixel)S. °] 
7>€ R, -G, B ^i#eflo] cflolE^l- #<g-*H, A oM 1 #^<0Jl(CLK1):4 *fl.2 # 

1 #^Jl(CLK1)£| s]-o]^l ofl*]ofl %-7)^n A 1 tH^(DBl)# A ^ 

1 ^efol^(43)5. t^l-JL, 2 #§}^1Jl(CLK2)^ ej-oj^ ofl*jofl ^-7}^}^ »| 2 
c-flojEi tH^(DB2)» *«fl ^ He]-oltH(43)S. 

olnfl, Efoln) ^e^«-( 47 ) 7 f E^l^l ofl*]ofl -g-7M^ Ci)oj&|# ^ 
o.^ Z\- ± ^ = Hfo^tH (43)7} ^ ofl^ofl -^7)5]^ E^olnl ^ES. JjL( 47 )^fcLEi °] 

7h£]^- c-11o]e^» (Sampling)^ "&«9 ^ := eW *H (43)7f ej-oj , 

^ ofl ^) oil ^7)S)o) C-flo]E|# ^f-^WS, ^"71 Efojnj £ H 47 )£r 4 1," ^1 

2 #^Jl(CLK1)(CLK2)£] oflxH ^a]^ ^ 1, 2 3MEi 
.»1^(DB1)(DB2)* -f-sfl oflolEi-i- M#J=fc. ' ' 

7\m. R.'G, B ^*H§J cflojE-|7} '.all 1 HM^i ^^(DBl)l- J=2}-°ltH (43)S. 



#7] A] 1 3: (CLKl)3j- $)#o] ^cfl^l A 2 #^<0Jl(CLK2)^ e>o] 

^ °ti*H ^-7l£l<H *H^*fl °]7>^ R, G, B cl*]iy n-flojE^l- 2 c)]o|e^ 

tHi(DB2)» -f-sfl ±i HBfo1tH(43)s. ^i^cf. 

o]Sf £o] f EHnJ ?iBl-¥-(47)7> Al^Efl o.^^-Ei ^^kg- *g Efl o| E-) 

* ^5. cJvE- 27H^ c-flolEi t^^l- -f-sfl MS, cf-E- 27fl2] #g}A]Jro]| -^71 A] ^ 4l 

3E#. Aj. 7 l Efojnj ?iH#^(47)7l- C^if} C-llolE]* %%^7] nfl£- 

ofl =efo]t^(43)£ C-fl o] Ei 1- ^j-SH Afl-^xg^j-JELS. 

•ceJ-oiBT (43)^11^ -S#*?H1 ^r^}% ^ 91 ^ , ^H^i , #31 3 

o]n o lio]cf. ; . 

-^Jl(CLK1)(CLK2)(CLK3)^, ^.W^^s.*)) ^-7)^0] ^0]^ ^t^H #3 
^ cHlojEjl- 4ii ^Bfoluj^ #i£S}-7] 37H^1 cflolE^ tH^(DBl).(DB2)(DB3) 

^, S. 6^1 £Al^V Hj-Sf ^-O], ofl^ 3fl^(41)5- c-flojE-) a]^ # o]7l-5-f^ 



#s}<OJ:(DCLK) ^ R, G, B t^ig c-qolEjg- #7] 7j]o]H =^o]»H(45) 

* £Lsfo]tH(43)# *H<>1*M $1^ ^H-tiJ: Ai^. 4€- ^ A J-§: 5>tt 

*fl 1, 2 #5^JL(CLK1)(CLK2) ^ *)) 3 #sj^l^(CLK3)l- #3*Rr ^-o^ 

S.h.(47) S ^SH, Aj- 7 1 Efo] nl ^H»-?-(47)2f Zj- ±+ £. 0)^(43)^ #7l 

- *fl 1 #^^l^(CLKl)°fl ^7l£]cH r^^^eflol cflo]E|# z}- ii seM^ (43)5. 
^ig-^ ^ ! cflolEi u^(DBl)2h #7l ^1 2 #2}>0Jl(CLK2Hl *7]£)<H t] _ 
^s-gflol c-)]o]Ei# zj- ±^ =5]-o]tH(43)S. ^^*>^ ^1 2 t-ilojE] *H— (DB2) *fl 
3 #^^^(CLK3)<>1] *7lsW B^ ^^#efo| ^o]e-|1- z}- ^ j= eJ-o]Hl(43)3. # 
<3-*Hr 3 cflole] ttli(DB3)7> ojcj-. 

>*7l E|-o]nl .^Hf^(47)^ Al^Efl 0_^.«-Ei R, G, B Cflo]Ej* 

^■of 1 #^^1J1(CLK1)^ ^ 41 *H #71*1*1 1 c-flo]Ei »H^(DB1)* * 
Sfl R^Jj _ i^il-.eflol cflojEil- zj- =£1-01^(43)3. #^5>Ji, 2 

#^*13L(CLK2)Sl Efol^i 4M4| #71^1^ G^l cl^-i-sflol c-qo]E)« ^1.2 HMeI. 
tHi(DB2)«- ^sfl zj- .i^ jeleH al(43)5. #3^, *11 3 #3<dJ-(CLK3)Sl efo] 
3 o|| #71*1*1 nlif-eflol cflolEi* 3 HM^I «1^(DB3)1- #*fl A ±. 
+ H.E)-olBl(43)S. #3^4. _ 

- . olnfl, Efolnj i^-'(47)>> BW 3J 41*141 -f-71 A] 5^ .C-flo] E}# #^S>^--^ " _ 

o.i, 7J- c^ol Hi (43)71- 1-^ ofl^Hl .-S-7l^<H El-Ol nj^ (47)^. «. E ^ O] 

7]-^fe -cflolE^f- ^#3(Sampling)*Kr '^H". ^ .2= BH«K43)7l- sH 

22-11 - 



2 #^^S(CLK1)(CLK2) ^ ^H] 3 S^JUCLIG)^ oflxHl -^7]a]^ i, 4 

2 cflo]E^ tf^(DBl)(DB2) ^ 3 cflo]Ei ti^(DB3)» -M ^o1e^# #^*Vcf. 

±t 51 70]} -£Ajs] Efo]nl c^a. £ ^ 61 + ol-o] , Tfl 1 #^A1^(CLK1)^ E^-ol^l ofl 
. *H -§-7l£)cH C^f-ElM Zl)o]E]7} *fl 1 C-ijojE] ^^(DB1)# -f-*fl =5f 

o]tH(43)S ^i^Jl, #7) . ^1 1 #^^1J1(CLK1)3}- $H Vo l 2 
#^ajj-( CLK2 )o] ej-oi^i ofl^oii ^.7ls]^ G ^ c-llojEij}- ^ 2 c-JMe] 

tHi(DB2)# -f-*fl 4ii S.BfoltH(43)5. , ^-71 afl 1 #§^Jl(CLK1) ^ *fl 

2 #^^S(CLK2)^ cf^- ift^Kg, x| 3 #^>0J:(CLK3)^ e^R 1 °fl*Hl &7] 

£\ o) B ^ c|)o)E^7> ^1 3. Cfl olEt u]^(DB3)# JELeH (43)5. 

°1 ^ » EM D J ^^(47)7} A} ^Efl 0.3. a-E^ # ig;«K£. *j ^ cjl oj B] 

# ; R, G, B cflolEitS. AjS 37flsq cflojE^ tH^l- -f-Sfl A^ Cf^ 3zfl^ #^ 

S*V, #7] Bl-olnj ^1-^(47)7} "3*111 ,cflo]El R, G.- BIS £<J-*H # 
^s>-7l_ 4%-d\) ^ ILB±°}*](43)*\]*)£. R, G; Bt5. ^-a>§|.^ ^f£S ii. 

22-12 



Cl] o] e] # =e}-oltH^ ^^HRr 27fl ojAj-o] cijo]Ef tt^-i- A>-g-e>^ 

^7) Z\] o] B] 1- EH n J ?)Et^|Aj ±+ Eg)-o)tt] S c-j) o] E^ 

#&H1 iti| *iff- * 4i+ B.S]-o)ti]o\}Aj ofl o) Ei 1- ^#^srl-7l ^ Sfl ^_2.^V 

^t)] *lff-# #41*1 Zj a*-°-^-S. ^1 5)S ^-§^1 iiti] *Hf-» #^1^ 

.^fl, Ajs. ifl>8-o} cf^- 27)] °]#SJ--M4!:£.# Af-g.^6. , cflolEi« .f- 
^ ^ Rj G) BIS -g-^H ^^*>7l nfl^ofl ^^fs}- ^01)7]- ^X^l-Tfl # 



[3^* 11 

^-7) Bj-o]tjj ^Ef «o|]A^ cflojE^l- — o] 

XT 27fl ojAj-o) cjom ^5]^ ^HJiL^ *>Tr i^j — 

2] 

■•; - 1 3h°fl- 9X^^, Q?) ^-7) E}o| n J ^Hf^i^ #^ . 

£)£r -f^J^ alalia ^ *Kr-^ c]i#e)H . 
3] 

°fl. ^7H^. C-flojE-l* #3^r 3# ^ C]^€^H. 

*1 1 5U°H., ^7l Efojni # 7 | z|- <Hl^l«^l 



all 1 &°H. A ^7) Efojnj ^E-g.J=L^ ^Aj-o] tiVnflo] *fl 1, *fl 2 

6] 

7] 

8] 

t^^^ 9] 

io] - / - % '• ' ; \\ •' ' 
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* ♦ 

cflo]E^|7f #^s]c^ ( #7) A] 3 ^-7lsl<H t^f-eflo] ofloi 

-[^% 11] 

A oM -^71^1^ ^-7] 3] o] b] # ^ £E.^ R, G, B 

12] 

H><M1 5^*1, ^-7] t3flo]E^ ^-7] Zj- e]-ol^ ofl^ofl ^7] 

MJt** 13] 

*1] 12 %H] AV 7 ] cH|o)Ei7|- Z|- E]-o]^ ofl^jofl ^7]SH 

.MIt 1 * 14] 

: . *ll 11 M #7l ch]o]e^ #7l z}- ^l^o)] J§L 7 ]A] 



IQtt 15] 

*ll 14 91°]*], #7] tj]o)B]7} A <Hj*Hl *7lsl<H # 

& 161 _ 
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